INTRODUCTION
Vena cava filters (VCFs) have been employed at a rapidly growing pace over the last two decades.
1,2 In fact, VCFs are placed in patients in the United States at an estimated rate of 25 times that in Europe. 3 Likewise, the number of reported complications from VCFs also has increased significantly. 1, 4 The growing collection of literature on VCFs has led to an increased awareness of potential adverse outcomes after filter insertion, and emphasis on appropriate prevention and treatment of these complications. We present an unusual case of abdominal aortic pseudoaneurysm resulting from VCF perforation in a young patient who presented with hematemesis.
CASE REPORT
A 24-year-old male with a history of paraplegia presented as a transfer from an outside facility after two episodes of hematemesis and acute blood loss anemia. His hemoglobin level dropped from 11.7 to 8.0 g/dL between the time of transfer and admission. A VCF had been inserted over three years prior; documentation of indication for the VCF was unavailable. The patient underwent esophagogastroduodenoscopy which revealed a pulsating deformity at the third portion of the duodenum associated with two superficial erosions that were not actively bleeding. No endoscopic interventions were performed. Computed tomography angiography (CTA) of the abdomen was subsequently performed showing an extraluminal VCF strut penetrating into the abdominal aorta (Figures 1 and 2 ). This was associated with a pseudoaneurysm projecting into the duodenal wall at the level of the inferior mesenteric artery (Figure 3 ).
Vascular surgery recommended that the patient be transferred to a higher level of care for aortic and inferior vena cava reconstruction. Prior to transferring, the patient became acutely hypotensive, diaphoretic, and exhibited a decreased level of consciousness. He was taken to the operating room for emergent abdominal endovascular aortic repair (EVAR), after which he remained hemodynamically stable. He was transferred to another facility for excision of the pseudoaneurysm and graft placement. 
DISCUSSION
In general, VCFs are thought to be reasonably safe interventions when appropriately indicated, with total major complication rates less than 0.5%. 5 However, VCFs may occasionally result in significant and sometimes life-threatening complications.
6 Perforation of VCF struts into gastrointestinal (GI) organs, vertebra, ureter, mesenteric vessels, and aorta have been reported previously.
1,7-12 Recognition of vena cava filter malfunction can be difficult to detect, and depending on the complication, can require highly specialized, multidisciplinary interventions. 6, 13 Indications for VCF insertion are either therapeutic or prophylactic.
12,14 For example, VCFs were developed originally for therapeutic intervention in the case of pulmonary embolism (PE) recurrence. Prophylactically, VCFs can be used when the risk for PE is thought to be very high, such as in the case of paralysis when pharmacologic anticoagulation is contraindicated.
14-16
Perforation of a VCF strut is defined as penetration greater than 3 mm beyond the vena cava wall and is not a particularly rare complication.
10 Perforation of the cava wall with or without involvement of adjacent structures accounts for 9% -25% of all VCF complications. 4, 10, 17, 18 In cases where a strut has perforated the vena cava wall, about 5% lead to significant complications.
12,17 While multiple factors seem to be associated with higher perforation rates in various kind of VCFs longer indwelling times increase the chance of strut penetration regardless of what type of filter is used.
19
While there are evidenced-based reasons to use VCFs in the appropriate context, the potential serious consequences of complications like strut perforation necessitate careful consideration of the benefits and risks, as well as alternatives, prior to insertion. 12, 14 Likewise, when VCFs are utilized, regular surveillance and use of retrievable filters can be effective in preventing deleterious complications such as aortic aneurysms, though specific surveillance methods and time intervals are not agreed upon.
13
Whereas strut perforation is relatively common, the incidence of pseudoaneurysms arising as a consequence of VCF perforation is exceptionally rare.
20 A comprehensive search of the literature reveals very few cases reporting pseudoaneurysm formation resulting from VCF strut perforation. [21] [22] [23] This case demonstrated the context in which pseudoaneurysm formation may occur, and the symptoms with which it may present. In a patient with a history of VCF placement who presents with a GI bleed, it is important to recognize this potentially lethal complication when formulating a differential in order to ensure prompt management. 
